patients and there was no evidence of aortic valve calcification.
Contrast Studies ofthe Heart Angiocardiography is of great value in the investigation of these patients, since this procedure clearly establishes the diagnosis and also demonstrates the characteristic appearances of the ventricular chambers. Angiocardiography was carried out in 28 patients. By left ventricular injection of contrast medium in 25 and right ventricular injection in 20.
In 17 patients there was evidence of biventricular hypertrophy; in 8 solitary left ventricular hypertrophy and in 3 solitary right ventricular hypertrophy. Mitral incompetence was a relatively common feature and demonstrated in 10 patients.
Interpretation ofthe Angiocardiogram
Several radiological features can be identified: Left ventricular angiocardiogram: The muscle wall of the ventricle is grossly thickened and some of the excessively hypertrophied muscle masses can be seen to encroach upon the ventricular cavity, giving it an irregular serrated outline. This is best seen in the systolic films, in the lateral projection, but can occasionally be seen in diastolic films too where there appears to be incomplete relaxation of muscle and the ventricular cavity is restricted in size. Between these protruding muscle masses numerous pockets filled with contrast are seen giving a most bizarre appearance to the outline of the ventricle. Occasionally distinct narrowing of the outflow tract, well below the aortic valve, is noted in systole and can persist into diastole. Outflow tract obstruction correlates well with hmemodynamic findings of a demonstrable pressure gradient between the body of the ventricle and an area just below the aortic valve. In patients where there was no significant outflow tract obstruction no gradient was demonstrated. The left ventricular outflow tract on angiographic studies often appears cone shaped on the lateral films and this appearance is greatly exaggerated in patients with obstructive cardiomyopathy. The cone-shaped outflow tract is well shown in diastole and often persists into systole without adequate expansion and relaxation of the outflow tract. The cone is produced by the mitral valve posteriorly and the hypertrophied left ventricular muscle below the aortic valve anteriorly. Obstruction to blood flow takes place below the apex of the cone in the body of the left ventricle.
In all patients filling of the coronary arteries was very good and in the majority they appeared to be very large.
Right ventricular angiocardiogram: The angiocardiographic appearances of the right ventricle are somewhat similar to those seen on the left side. The ventricular cavity is irregular and can be very bizarre in contour with large muscle masses encroaching upon the ventricle. Outflow tract obstruction was present in a number of patients and this was mainly due to the bulge of the grossly hypertrophied septum into the ventricle. These appearances are best seen in ventricular systole, in the antero-posterior projection. In none of the patients was there evidence of an anomaly of the pulmonary valve or tricuspid valve. Cine angiocardiogram: In a small number of patients left ventricular cine angiocardiographic examinations were carried out in the lateral projection. Inadequate systolic relaxation of the left ventricular outflow tract well below the valve, within the body of the chamber, producing obstruction to ventricular ejection, was clearly demonstrated. In 3 patients with mitral incompetence this was shown to occur late in ventricular systole. These findings clearly demonstrated not only the anatomical anomalies of the chambers, but the associated disturbed muscle function.
This report is a short abstract of a paper which has appeared in the British Heart Journal (Cohen et al. 1964 Obstructive Cardiomyopathy: Pathology There can be little doubt that obstructive cardiomyopathy is the same condition which has been described as asymmetrical hypertrophy of the heart, and which presents to those engaged in coroner's work as cases of sudden and unexpected death in young and apparently healthy adults.
The enlargement of the left ventricle is confined to the anterior wall and adjacent part of the interventricular septum and is therefore described as being asymmetrical. The position of the hypertrophy implies possible interference with the conducting mechanism of the septum and also affords obstruction to the outflow tract.
Microscopy shows a bizarre and disorderly arrangement of bundles of muscle fibres running in divers directions and separated by connective tissue and clefts. The connective tissues tend to break up and interrupt the muscle bundles giving the impression of inefficiency in muscular contraction of the tumour as a whole, while the clefts are lined with endothelium covering sparse elastic tissue which is similar to the structure of the normal endocardium. The individual muscle fibres appear to be mature and there is no suggestion of malignancy; they vary considerably in thickness, but in any particular bundle the fibres are of the same thickness and show sufficient nuclei to indicate that the fibres have been cut centrally and that the appearance of variation in thickness is not due to a chance tangential section. A considerable amount of fibrosis is seen.
The familial incidence of the condition in 16 cases was recognized by the death of a girl of 21 and her brother of 16 within six months of each other and subsequently the death of a girl of 21 and of her brother aged 31 years, twelve years later.
While this remains a rare condition 16 cases have been seen by the author in fourteen years; Braunwald et al. (1962) In advocating surgical treatment for any condition it is essential to be able to justify the operative procedure. It is necessary to have either incapacitating symptoms or a fatal prognosis and it is equally necessary to be able to demonstrate some facet of the lesion which is capable of treatment by surgical means.
In the case of obstructive cardiomyopathy, Dr Teare has demonstrated the lethal nature of the condition. Professor Goodwin has shown that in approximately one-third of his patients there is obstruction within the ventricle to the forward flow of blood with the production of a pressure gradient. Professor Steiner has demonstrated, by means of angiocardiograms, a localized narrowing of left ventricular cavity occurring fairly constantly 2 to 3 cm below the aortic valve. It appears that surgery might have a part to play in this condition.
Our first attempt to deal with this lesion by surgical means was, as is so often the case, rather unpremeditated. At the time we were aware of Brock's description of functional aortic stenosis (Brock 1957) although we were not quite certain what mechanism was involved in its production.
Case 1 (Table 1) A man in his middle 30s presented with angina and syncope and signs suggesting aortic stenosis. A pressure gradient between the ventricle and aorta of 60 mmHg was demonstrated, but it was noted that the peripheral pulses were all normal and the classical slow-rising anacrotic pulse was absent.
At operation a normal aortic valve was demonstrated, but inspection of the ventricle through the valve revealed a large muscular band or bar obstructing the ventricular cavity about 2 *5cm below the valve. Part of this band was excised in the hope that the obstruction might be relieved, but there was little change observed in the gradient between the left ventricular cavity and the aorta.
His post-operative course was uneventful and since that date he has led a normal active life free from angina and syncope.
We have since become more familiar with the condition now known as obstructive cardiomyopathy, but this early experience has encouraged us to consider certain other patients for surgical treatment.
Eleven additional patients, making 12 in all, have been treated surgically, representing nearly a third of the patients who have been investigated by Professor Goodwin and his colleagues. Among these 12 patients there were 3 deaths; the main symptoms were syncope in 7, angina in 7 and dyspncea in 9 patients; the results were excellent in 2 patients, much improved in 3, improved in 2, and unchanged in one patient; it is too soon yet to assess the result in the remaining patient.
Indications for surgery have been as follows: (1) The presence of symptoms severe enough to inconvenience the patient. (2) The demonstration of obstruction to the outflow of the left ventricle.
Surgical Technique
All patients were operated on using cardiopulmonary by-pass with hypothermic coronary perfusion. The aorta is opened with an oblique incision and the interior of the ventricle is
